Deuterium transfer from [1,1-2-H] ethanol during metabolism of bile acids and cyclohexanone in the isolated perfused rat liver.
Deuterium transfer from [1,1-2-H]ethanol (95 atoms % excess) to reducible substrates was studied in the isolated perfused rat liver. The dueterium excess in cyclohexanol formed from cyclohexanone was somewhat lower (49 atoms%) than found under conditions in vivo, and this was also true of the deuterium excess in lithocholic acid formed from 3-oxo-5beta-cholanoic acid. These results may reflect a slower rate of ethanol oxidation in the isolated organ than in vivo. Cycloserine decreased the dueterium transfer to both substrates, whereas addition of lactate and malate resulted in an increased deuterium excess in cyclohexanol and a decreased deuterium excess in lithocholic acid. Addition of heavy water to the perfusion fluid resulted in labelling at C-3 of lithocholic acid formed from 3-oxo-5beta-cholanoic acid, and at C-3, C-4 and C-5 of 3alpha-hydroxy-5alpha-cholanoic acid formed from 3-oxo-4-cholenoic acid. The deuterium excess of hydrogens derived from NADPH (at C-3 and C-5) was approximately the same as that of hydrogen derived directly from water (at C-4). Thus, the hydrogen of NADPH is extensively exchanged with protons of water, which explains the dilution of deuterium with protium during the transfer from [1,1-2-H]ethanol via NADPH to the bile acids. The labelling at C-5 in the reduction of the 4,5-double bond indicates that different pools of NADPH are used for reduction of this double bond and the 3-oxo group, since in a previous study it was shown that deuterium is transferred from [1,1-2-H]ethanol only in the latter reaction.